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(54) PHOTOELECTRIC SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric sensor 
which enables stable detection independently of a supplied 
power source voltage while restraining a consumption current of 
the whole circuit. 

SOLUTION: A projecting and receiving light circuit is 
constituted by connecting a light projecting element 10, a power 
source part 30 and a light receiving circuit 40 in series between 
a power source input terminal 1 and a ground terminal 2. A 
constant current circuit 20 is connected in series with the light 
projecting element 10 between the power source input terminal 
1 and the power source part 30. Since the light projecting 
element 10 is connected in series with the light receiving circuit 
40, a consumption current of the whole circuit can be 
restrained. The light projecting element 10 is driven by a 
prescribed constant current by the constant current circuit 20 
independently of a power source voltage, so that the amount of 
a projection light is stabilized. Thereby stable detection is 
enabled while restraining the consumption current of the whole 
circuit. 
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CLAIMS 


[Claim(s)] 

[Claim 1] A photoelectrical sensor characterized by having arranged a current regulator circuit which supplies 
constant current to said floodlighting element between said power supply input terminals and said constant- 
voltage sections to said floodlighting element and serial in a photoelectrical sensor which comes to carry out 
series connection of the constant-voltage section which supplies power of a constant voltage between a power 
supply input terminal and an earth terminal in a floodlighting element, a light-receiving circuit and said light- 
receiving circuit. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the photoelectrical sensor which comes 
to carry out series connection of a floodlighting element, a light-receiving circuit, and the constant-voltage 
section that supplies the power of a constant voltage to a light-receiving circuit between a power supply input 
terminal and an earth terminal. 
[0002] 

[Description of the Prior Art] The light-receiving circuit is connected with the floodlighting element to DC power 
supply at the serial like JP,4-2131,U in the photoelectrical sensor of the conventional two-wire system (refer to 
drawing 3 ). By this, since it becomes unnecessary to supply current to each of a floodlighting element and a 
light-receiving circuit, the consumed electric current of the whole circuit can be reduced. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally by the photoelectrical sensor, fixed width of face called 
12-24V is given to the tolerance of supply voltage. However, with the above-mentioned conventional 
configuration, since the inrush currents to a circuit differ if supply voltage differs as a result, the floodlighting 
current supplied to a floodlighting element will also differ according to supply voltage. For this reason, the 
amount of floodlighting will change with supply voltage, and there was a defect that stable detection could not 
be performed. 

[0004] This invention was made in view of the above-mentioned situation, and the purpose is in the place which 
offers the photoelectrical sensor which can perform detection stabilized irrespective of the supply voltage 
supplied, stopping the consumed electric current of the whole circuit 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the photoelectrical sensor 
concerning invention of claim 1 has the feature at the place which has arranged a current regulator circuit which 
supplies constant current to said floodlighting element between said power supply input terminals and said 
constant-voltage sections to said floodlighting element and serial in the photoelectrical sensor which comes to 
carry out series connection of the constant- voltage section which supplies power of a constant voltage 
between a power supply input terminal and an earth terminal in a floodlighting element, a light-receiving circuit, 
and said light-receiving circuit. 
[0006] 

[Function and Effect of the Invention] According to the configuration of <invention of claim 1 > claim 1 , since a 
light-receiving circuit is connected with a floodlighting element at a serial, the consumed electric current of the 
whole circuit can be stopped compared with what carried out parallel connection. Here, since a floodlighting 
element is driven in a current regulator circuit and it is driven according to predetermined floodlighting current 
irrespective of supply voltage, the amount of floodlighting is stabilized by it The stable detection is attained this 
stopping the consumed electric current of the whole circuit. 
[0007] 

[Embodiment of the Invention] Drawing 1 and drawing 2 explain the operation gestalt of this invention. As shown 
in drawing 1 , series connection of the floodlighting element 10 which consists of LED, a power supply section 
30, and the light-receiving circuit 40 is carried out between the power supply input terminal 1 and an earth 
terminal 2, and a photoelectrical sensor is constituted between, and is equipped with the light emitting/receiving 
circuit which has arranged the current regulator circuit 20 to the floodlighting element 10 and the serial among 
the power supply input terminal 1 and power supply section 30. 

[0008] Parallel connection of FET1 1 is carried out to the floodlighting element 10. Irrespective of load voltage 
(drain-source voltage), this thing operates so that almost fixed drain current may be passed to a current 
regulator circuit 20. The current regulator circuit 20 is constituted by two transistors T1 and T2 and resistance 
R1. If the drain current of FET1 1 flows at the base, a transistor T1 incorporates collector current from the 
output terminal of the floodlighting element 10, and it is connected so that an emitter current may be passed to 
resistance R1. On the other hand, if the emitter current of a transistor T1 flows at the base, a transistor T2 
incorporates a part of drain current from FET1 1 as collector current, and it is connected so that an emitter 
current may be passed to a power supply section 30. 

[0009] A power supply section 30 is the so-called voltage stabilizer, and. regardless of the voltage of a power 


supply, supplies the power of a predetermined voltage value to the light-receiving circuit 40 (photo detector) 
etc. 5V are supplied as driver voltage for specifically driving electronic parts, such as a transistor. The light- 
receiving circuit 40 consists of the photo detector 41 which consists of a photodiode, an op amplifier 42. a 
comparator 43, and an output transistor 44. Among those, the photo detector 41 is an-anged between the output 
terminal of a power supply section 30, and the earth terminal 2. To the op amplifier 42, the output terminal of 
said photo detector 41 is connected to the input terminal, and the input terminal of a comparator 43 is 
connected to the output terminal. The output terminal of a comparator 43 is connected with the output 
transistor 44. 

[0010] An operation of the photoelectrical sensor by the above-mentioned configuration is explained. If supply 
voltage Voc is supplied to a light emitting/receiving circuit, the floodlighting element 10 will emit light. And the 
light received by the photo detector 41 among the light is amplified by the op amplifier 42 as a light-receiving 
signal according to the quantity of light, and is compared with reference voltage Vref by the comparator 43. 
Here, reference voltage Vref is set as light-receiving signal level in case for example, a detection body does not 
exist. Therefore, when there is no detection body, the output transistor 44 is not driven. However, when a 
detection body exists, the quantity of light received by the photo detector 41 will decrease, light-receiving signal 
level will fall from reference voltage Vref. and a comparator 43. as a result the output transistor 44 will drive. In 
addition, reference voltage Vref can be made by another power circuit which is not illustrated based on the 
output of said power supply section 30. 

[001 1] Here, in a current regulator circuit 20, since the potential of the both ends of resistance Rl turns into 
the potential Vbe between the base emitters of a transistor T2, the current Ir (Vbe/RI) of immobilization flows 
irrespective of supply voltage. Since the base current of a transistor T2 is very small, it can be considered that 
the emitter current and said current Ir of a transistor T1 are an EQC. Since base current is very small also in a 
transistor T1, collector current and an emitter current become almost equivalent. Therefore, the floodlighting 
current which flows for the floodlighting element 10 turns into the collector current = emitter current = current 
Ir (Vbe/RI) of a transistor T1. and serves as the fixed amount of current irrespective of supply voltage Vcc. In 
addition, as shown in dra wi ng 2 , even if it connects a floodlighting element to a serial to FET1 1. the same effect 
as the above is done so. 

[0012] Thus, since the light-receiving circuit 40 is connected with the floodlighting element 10 at a serial, the 
consumed electric current of the whole circuit can be stopped. And since the floodlighting element 1 0 is driven 
with predetermined fixed current by the current regulator circuit 20 irrespective of supply voltage, the amount 
of floodlighting is stabilized by it. It becomes possible to perform stable detection, this stopping the consumed 
electric current of the whole circuit. 

[0013] It is not limited to said operation gestalt and an operation gestalt which is explained below is also 
included in the technical range of this invention, and further, within limits which do not deviate from a summary 
besides the following, operation gestalt > this invention besides < can be changed variously, and can be carried 
out. 

(1 ) With the above-mentioned operation gestalt, although the current regulator circuit 20 was constituted from 
transistors T1 and T2 and resistance Rl, it may not be restricted to this, for example, may be a current 
regulator circuit by IC (operational amplifier), and a current regulator circuit by zener diode. 
[0014] (2) Although [ the above-mentioned operation gestalt ] the floodlighting element 10 emits light on the 
fixed current by the current regulator circuit 20. even if it is the case where pulse lighting is carried out by the 
switching circuit, do so the effect made into the purpose of this invention, for example. 
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